Sevoflurane is a new polyfluorinated methylethyl ether that may rival halothane as the anaesthetic of choice for infants and children 1, 5, 6 . Sevoflurane has a lower blood:gas solubility coefficient 2 , a non-pungent odour and causes less airway irritation 3 and has been found to provide satisfactory induction, maintenance and haemodynamics during anaesthesia [4] [5] [6] [7] .
The laryngeal mask is an effective device for maintaining a clear airway during anaesthesia. It has been used extensively in children and insertion following induction depends upon an adequate depth of anaesthesia with obtunding of protective airway reflexes 8,9 . Sevoflurane causes the least airway irritation among the commonly used volatile anaesthetics 3 . It is not known whether airway reflexes are better obtunded with this agent, thus providing better conditions for laryngeal mask insertion following inhalational induction. This study was undertaken to compare conditions for laryngeal mask insertion following inhalational induction with either halothane or sevoflurane in children.
MATERIALS AND METHOD
This was a prospective, randomized study blinded to the patient but not to the investigator. Informed written consent was obtained from the accompanying parent or guardian and the study protocol was approved by the ethics committee of the institution.
Fifty-eight ASA I or II paediatric daycases, aged three to eight, scheduled for elective dental extraction under general anaesthesia were randomly assigned to receive either halothane or sevoflurane for induction and maintenance of anaesthesia. The patients were all fasted overnight and received no premedication except paracetamol syrup 10 mg/kg body weight as a single dose upon arrival at the day surgery ward for postoperative pain relief. The anaesthetics were all administered by the same person. 
SUMMARY
The aim of this study was to compare laryngeal mask insertion conditions following inhalational induction with either halothane or sevoflurane.
Fifty-eight healthy children scheduled for dental extraction were randomly assigned to receive nitrous oxide 66% in oxygen and 3.0 MAC of either halothane or sevoflurane introduced in a stepwise fashion. The laryngeal masks were inserted when an adequate depth of anaesthesia was attained and the reactions and time to insertion noted.
Inhalational induction was smooth in both halothane and sevoflurane groups. Induction time and time to laryngeal mask insertion were significantly faster with sevoflurane. The conditions for laryngeal mask insertion were generally good with 86.2% and 89.2% in the halothane and sevoflurane groups respectively having had no reactions to insertion. The complications to laryngeal mask insertion encountered were mild. The emergence time from the anaesthetic was found to be shorter for sevoflurane but the difference was not statistically significant.
Monitoring during anaesthesia consisted of electrocardiography, pulse oximetry, noninvasive blood pressure, capnography, inspired oxygen concentration and halothane and sevoflurane agent concentrations (using the Ohmeda 5250 Respiratory Gas Monitor). The anaesthesia machine used was the Ohmeda Excel 210 fitted with Ohmeda Tec 5 halothane and Blease Datum sevoflurane vaporizers.
Anaesthesia was induced with inhalation of nitrous oxide 66% in oxygen via a Mapleson F circuit with a scented facemask and a total gas flow of 6 l/min. Halothane was introduced at 0.25% and stepped up with every third breath, first to 0.5% and subsequently with increases of 0.5%, up to a maximum of 2.5% (3.0 MAC) 6, 10 . Sevoflurane was introduced at 1.0% and increased by 1.0% with every third breath, up to a maximum of 7.0% (3.0 MAC) 6, 11 .
The time taken from introduction of volatile anaesthetic to loss of eyelash reflex was noted (induction time). The anaesthesia was deepened until pupils were noted to be central, respiration regular and jaw relaxed, at which point the laryngeal mask was inserted. The time from introduction of volatile anaesthetic to insertion of laryngeal mask was noted (laryngeal mask insertion time). The laryngeal masks used were sizes 2 or 2 ½ and inserted following lubrication using the back-to-front technique, as for a Guedel airway, with the cuff fully deflated 12 . An intravenous cannula was inserted by an assistant. Any reactions to the insertion of the laryngeal mask were noted (Table 1) .
Anaesthesia was maintained with nitrous oxide 66% in oxygen and approximately 2.0 MAC of the respective volatile anaesthetic (halothane 1.5%; sevoflurane 4.0%) with the patients breathing spontaneously. The dental procedure was then performed. At the end of the operation, local anaesthetic was infiltrated by the dental surgeon after which the volatile anaesthetic was switched off and 100% oxygen administered. The duration of anaesthesia (from introduction of volatile anaesthetic to its discontinuation) and duration of dental procedure were noted. The patient was then sent to recovery with the laryngeal mask in situ and given oxygen via a T-piece circuit and left undisturbed till spontaneous eyeopening occurred (time for emergence noted). The laryngeal masks were then removed and supplemental oxygen administered via a venturi-type facemask. The recovery nurses were blinded to the anaesthetic that was used in the individual cases.
The data are reported as mean+SD. Statistical analysis was performed using unpaired Student's t-test for parametric data. Chi-square test was used for non-parametric data, viz. number of teeth extracted and sex distribution of patients. Statistical significance was taken at P<0.05.
RESULTS
There were 58 patients enrolled in the study, 29 in each group. There was no significant difference in characteristics between the two study groups with regard to age distribution, sex, number of teeth extracted, duration of anaesthesia or duration of dental procedure (Tables 2 and 3 ).
Induction of anaesthesia with both halothane and sevoflurane was generally smooth with no case of coughing, laryngospasm, bronchospasm or desaturation. There were two cases of breathholding in the halothane group (6.9%) and one case of breathholding in the sevoflurane group (3.4%).
Induction time and laryngeal mask insertion time were both found to be significantly shorter with sevoflurane compared with halothane. Emergence time was found to be shorter for sevoflurane although the difference was not statistically significant ( Table 4 ).
The laryngeal masks were successfully inserted on the first attempt in all patients. Laryngeal mask insertion was generally well tolerated in both groups of patients studied. There were no reactions seen in 86.2% of patients in the halothane group and 89.2% of patients in the sevoflurane group. This difference was not statistically significant ( Table 5 ). Overall, reactions to laryngeal mask insertion were encountered in seven out of 58 patients (12.1%), with four in the halothane group and three in the sevoflurane group. In the halothane group, two patients had non-purposeful movements that did not interfere with mask insertion, one patient had mild laryngospasm without desaturation that resolved spontaneously and one patient had both these reactions. In the sevoflurane group, one patient had nonpurposeful movements that did not interfere with mask insertion and two patients had both nonpurposeful movements that did not interfere with mask insertion and mild laryngospasm without desaturation.
The incidences of the various reactions to laryngeal mask insertion that were encountered were similar in both halothane and sevoflurane groups ( Table 5 ). No patient developed laryngospasm with desaturation (SpO 2 <90%), coughing or non-purposeful movements that interfered with laryngeal mask insertion in this study.
DISCUSSION
This study was undertaken on paediatric daycases for elective dental extraction as this study population comprised mainly healthy children in a narrow age range, requiring anaesthesia that could be administered with a uniform technique. General anaesthesia for dental extraction in children requires a clear and protected airway while still allowing adequate access for the dental surgeon. The laryngeal mask airway has been shown to provide all these conditions 13 . This study supports use of the laryngeal mask airway during general anaesthesia for dental extraction as a safe and effective anaesthetic technique.
In this study, induction of anaesthesia was smooth with satisfactory conditions provided in both the halothane and sevoflurane groups. This is similar to the low incidence of complications reported in other studies where halothane and sevoflurane had been used for induction [4] [5] [6] [7] 14, 15 . The low incidence of complications with inhalational induction seen with sevoflurane would suggest that sevoflurane is at least the equivalent of halothane in its non-pungency and absence of irritation to the airways. Induction time during inhalational induction is determined by the rate of wash-in of the volatile anaesthetic, its MAC value, the maximum deliverable inspired concentration (based on vaporizer design) and rate of increase of the inspired concentration 1 . In our study, induction was accomplished with use of equivalent MAC concentrations, stepped up at the same rate. The shorter induction time with sevoflurane observed in this study would appear to be due to more rapid wash-in of the anaesthetic agent as a result of its lower blood solubility compared with halothane.
The induction and laryngeal mask insertion times, though significantly faster with sevoflurane when analysed statistically, are probably not clinically significant, as the actual differences are small and the halothane vaporizer, being capable of delivering larger MAC multiples of anaesthetic, can speed up induction with halothane by allowing a greater degree of overpressure 6, 15 .
The conditions for laryngeal mask insertion following inhalational induction were similar in both the halothane and sevoflurane groups. This would suggest that both halothane and sevoflurane are able to equally and effectively suppress airway reflexes for laryngeal mask insertion when an adequate depth of anaesthesia has been attained.
In this study, emergence time was not found to be significantly shorter for sevoflurane compared with halothane. This differs from other studies where faster emergence had been reported for sevoflurane compared with halothane [4] [5] [6] 16, 17 . This is probably due to the short duration of anaesthesia in this study (mean of 8.0 min for halothane and 7.6 min for sevoflurane) compared with the duration of anaesthesia in other studies where they ranged from 40 to 120 minutes [4] [5] [6] 16, 17 .
This study shows sevoflurane to be the equal of halothane when used for short procedures in children. Both sevoflurane and halothane are able to provide smooth induction and allow laryngeal mask insertion with a low incidence of complications. There is no difference in the laryngeal mask insertion conditions following use of either agent for induction. 415 
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